Abstract We describe a male patient, who was seen for the first time at the age of 8 years because of short trunk dwarfism. Spine radiographs showed platyspondyly with irregular areas of increased and decreased mineralization (irregular spotted appearance within lytic lesions located along the posterior vertebral bodies of the entire spine). Skeletal survey showed no enchondromatous lesions of the short/long tubular bones. At the age of 17, progressive spine stiffness associated with stooping posture developed. 3DCT scanning showed pathological transformation of the spinal enchondromas into generalized ossification and thickening of the posterior vertebral elements (vertebral laminae, supraspinal, and interspinal ligaments, respectively) causing effectively the development of a diffuse posterior spinal ankylosis. We report what might be a unique subtype of spondyloenchondrodysplasia (Spranger type IV).
Introduction
Enchondromas are common, benign, and usually asymptomatic hyaline cartilage forming neoplasms in the metaphyses and diaphyses of the short and long tubular bones of the limbs, especially the hands and feet. They have been considered as a developmental disorder caused by the failure of normal endochondral bone formation. On conventional radiographs, enchondromas present as multiple, oval-shaped, linear, and/or pyramidal osteolytic lesions with well-defined margins in the metaphysis and/or diaphysis of the long tubular and in the flat bones [1, 2] .
Enchondromatosis is a group of common skeletal dysplasias with extremely variable patterns of bony involvement. There are seven well-differentiated forms of enchondromatosis: Ollier disease, Maffucci syndrome, metachondromatosis, spondyloenchondrodysplasia, spondyloenchondromatosis with basal ganglia calcification, dysspondyloenchondromatosis, and genochondromatosis types I and II [3] [4] [5] . Spondyloenchondrodysplasia is a rare autosomal recessive skeletal dysplasia with vertebral dysplasia and enchondromalike lesions in the pelvis and long bones. The vertebral bodies show dorsally accentuated platyspondyly with disturbance of ossification [6] .
The pathogenesis of enchondromatosis is still not clearly understood. A genetic basis for some cases of enchondromatosis has been suggested, although a Mendelian inheritance pattern has not been identified.
Clinical report
The boy was seen for the first time at the age of 8 years because of short trunk dwarfism. Spine radiographs at the age of 13 years showed irregular spotted areas within lytic lesions along the entire spine and were mostly located through the posterior end plates (Fig. 1) .
Physical examination in our department at the age of 17 years revealed a narrow frontal area, depressed nasal bridge and coarse facies, short trunk dwarfism, normal limbs length, and normal hands and feet (Fig. 2) . Movements of the spine showed moderate limitations in all planes associated with mild pain. He manifested stooped position resembling ankylosing spondylitis (Fig. 3 ). Hands were normal and showed no associated abnormalities (Fig. 4) .
There were normal movements of the weight-bearing joints as well as the shoulder joints.
Neurological examination was normal. Hearing, vision, and intelligence were normal. Testing the muscle strength, sensation, and reflexes (Hoffman's, Babinski's, and Chaddock's reflexes) of the upper and lower limbs were negative. Bowel and the bladder sphincter control were normal. His erythrocyte sedimentation rate (ESR) was unremarkable.
Investigations of mucopolysaccharides, oligosaccharides, and chromosomes were normal. Lateral spine radiograph at the age of 17 years showed two different pathologies; at the level of the thoracic vertebrae, platyspondyly associated with irregular spotted appearance within a lytic areas containing rings and arcs of chondroid calcification associated with scalloping of the posterior end plates and areas of irregular mineralisation. At the level of the lumbar vertebrae, it showed platyspondyly and irregular spotted lesions and the rings and arcs have been replaced with diffuse hyperostosis of the posterior vertebral elements (Fig. 5) .
Coronal reformatted spine CT scan showed extensive ossification of the supra and interspinal ligaments of the entire spine, and no enchondromatous involvement of the long bones, ribs, and clavicles and dysplasia of the shoulder joints (Fig. 6 ). Sagittal reformatted thoracic spine CT scan confirmed the ossification of the supra and the intraspinal ligaments causing the development of diffuse posterior bony-ankylosis associated with bands of dense calcification with the areas of demineralization within the vertebral bodies. Also, the progressive narrowing of the intervertebral foraminae (Fig. 7) . Coronal reconstruction CT scan confirmed the diffuse thickening and ossification of the posterior vertebral elements along the lumbar and the sacral regions giving a melting wax appearance (Fig. 8 ).
Anteroposterior hand radiograph showed no enchondromatous lesions (Fig. 9 ). Anteroposterior pelvis radiograph showed hypoplasia of the ileae, shortened femoral necks, and mild sclerosis of the acetabulae associated with small areas containing rings and arcs of chondroid calcification within the metaphyses, narrowing of the joint spaces because of hip dysplasia (Fig. 10 ).
Discussion
Enchondromatosis encompasses several different subtypes of which Ollier disease and Maffuci syndrome are the most common, while other subtypes (metachondromatosis, spondyloenchondrodysplasia, dysspondyloenchondrodysplasia and cheirospondyloenchondromatosis) are rare clinical entities. The genes causing the different enchondromatosis dysplasia are largely unknown [1] [2] [3] [4] [5] [6] [7] . Spondyloenchondrodysplasia is a rare autosomal recessive skeletal dysplasia with vertebral dysplasia and enchondromalike lesions in the pelvis and long bones. The vertebral bodies show dorsally accentuated platyspondyly with disturbance of ossification. Clinical abnormalities such as short stature, rhizomelic micromelia, increased lumbar lordosis, barrel chest, facial anomalies, and clumsy movements are the main features [6] . Spranger et al. [7] called Ollier disease and Maffucci syndrome types I and II, enchondromatosis; metachondromatosis, type III; and spondyloenchondrodysplasia, type IV.
Halal and Azouz [8] added three more subtypes to the Spranger classification [7] .
Subtypes of enchondromatosis associated with spine involvement are well documented in the literature (Table 1 ) [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] .
Al Kaissi et al. [17] described progressive vertebral fusion in a girl and her father in connection with unusual form of spinal enchondromatosis. Both individuals showed normal facies but had rigidity over the back associated with bouts of pain referred to the lower extremities.
None of the above-mentioned entities manifests dysmorphic facies, stooping posture, and diffuse spinal ankylosis as seen in our patient.
It is empirical to differentiate our patient from other forms of severe platyspondyly and joint disorders as seen in spondyloepimetaphyseal dysplasia (SEMD). SEMD is a heterogeneous group of skeletal dysplasias in which Fig. 10 Anteroposterior pelvis radiograph showed hypoplasia of the ileae, shortened femoral necks, and mild sclerosis of the acetabulae associated with small areas containing rings and arcs of chondroid calcification within the metaphyses, narrowing of the joint spaces because of hip dysplasia [7, 16, 18] . None of the above-mentioned syndromic entities fit our patient.
On the other hand, severe platyspondyly and joint dysplasia can be a manifestation of mucopolysaccharoidoses (MPSs) [7, 16] . We initially proceeded by ruling out MPSs through vigorous laboratory investigations. MPSs were totally eliminated.
Conclusion
The radiographic features in our patient were consistent, but not completely diagnostic with spondyloenchodrodysplasia (SED). SED is characterized by multiple enchondromata of the long bones, and severe platyspondyly. Our case appears to be a unique subtype of SED. Ossification of the posterior elements and absence of enchondromatous lesions of the long bones and hip and shoulder joints dysplasia were additional features. We suggest that the development of heterotopic bone formation along the spinal ligaments had occurred through an abnormal ossified enchondral bone formation. The pathological composites of the spine have been clarified using scanning technology. 
